Transgenic studies on the role of optineurin in the mouse eye.
Mutations in the OPTN gene encoding for optineurin have been associated with primary open-angle glaucoma. The functional role(s) of optineurin in the normal and glaucomatous eye are unclear. As optineurin interferes with TNF-alpha mediated cell death in vitro, an involvement of optineurin in the regulatory pathways leading to apoptosis of retinal ganglion cells has been suggested. The goal of the present study was to study the molecular properties of optineurin and its capabilities to prevent apoptosis in vivo in the eyes of transgenic mice. The chicken betaB1-crystallin promoter was used to overexpress ectopic optineurin in the lenses of transgenic mice. The expression of transgenic mRNA was monitored by northern blot analysis. The localization of transgenic optineurin was investigated by one- and two-dimensional western blot analysis and by immunohistochemistry, and compared with that of endogenous optineurin. To assess effects of transgenic optineurin on apoptosis, betaB1-crystallin-OPTN mice were crossbred with betaB1-crystallin-TGFbeta1 mice that undergo substantial TGF-beta1-induced apoptotic cell death in the lens. Two independent betaB1-crystallin-OPTN transgenic lines were established, in which transgenic optineurin was expressed strictly lens-specific as assessed by Northern and Western blotting, and by immunohistochemistry. In contrast, endogenous optineurin was preferentially expressed in the retina, where retinal ganglion cells showed strong labeling. Immunostaining for endogenous optineurin in the anterior eye was considerably weaker than in the posterior eye and was seen in iris, ciliary epithelium, cells of corneal stroma and endothelium, and in the trabecular meshwork. Neither transgenic nor endogenous optineurin was found in the aqueous humor. Transgenic overexpression of optineurin did not have measurable effects on TGFbeta1-induced apoptosis in mixed betaB1-crystallin-OPTN/betaB1-crystallin-TGFbeta1 transgenic mice. Our results show that optineurin is a cytoplasmatic rather than a secretory protein that is preferentially expressed in retinal ganglion cells, and argue against a major role of optineurin for the modulation of apoptosis in vivo.